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Extensible pulleys having discontinuous rims 
formed by rim segments radially displaceable by 
means, for instance, of paired slots provided in 
two adjoining disks liable to rotate relatively to 
each other, are already known. 
According to the relative position of the two 

disks, the opening at the intersection of two 
paired slots into which is engaged the Support 
of a rim element, is located nearer to or further 
from the centre of the pulley, this enabling to 
vary the diameter of this pulley. 
The object of my invention is to improve ex 

tensible pulleys formed by radially movable rim 
segments. . 
One of the objects of the invention is the sup 

pression of noise and wear occurring in known 
pulleys. 
Another object of the invention is a better guid 

ing of the radial motion of the rim elements. 
Another object of the invention is the Sup 

pression of the causes of wear and tear of straps 
due to a sudden change in curvature owing to the 
discontinuity of the periphery of these pulleys. 
The invention will be made fully apparent in 

the following description, reference being had to 
the accompanying drawings in which: 

Fig. 1 is a side elevation diagram of a known 
pulley. 

Fig. 2 is a cross-section along line II-II of 
Fig. 1. - 

Figs, 3 and 4 are two similar side elevations 
of a pulley according to the invention, at its maxi 
mum and minimum diameters respectively, the 
paired flanges being in position in Fig. 3, and 
the inner flange only being apparent in Fig. 4. 

Fig. 5 is a cross-section along line W-V of 
Fig. 3. 

Fig. 6 is a diagram showing the extreme posi 
tions of a rim element of the pulley, and an in 
termediate position. 

Fig. 7 is a side elevation of another embodi 
ment of the invention. 

Fig. 8 is a digaram showing a device designed 
for preventing the rim elements from turning 
about their pins. 

Fig. 9 is a diagram of a particular arrangement 
of rim elements. 

Fig. 10 shows geometrically the position of rin 
elements of a six element pulley, at minimum 
diameter. 
The pulley shown in Figs. 1 and 2 is described 

in French Patents Nos. 687,559 of November 19, 
1929 and No. 859,008 of August 11, 1939, filed in 
the applicant's name. 
This pulley has two sides each of which is 
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formed by two disks-an inner one , and an 
Outer One 2-Which are integral with two coaxial 
Sleeves 3 and 4 respectively, the latter being se 
cured to shaft 5. 

In disks and 2 are provided curvilinear slots 
6 regularly distributed over each one of them, 
but the slots in one of the disks are directed in 
the opposite way relatively to the slots in the ad 
joining one. The tips of pins 7 integral with 
each rim element 9, cross curvilinear quadri 
lateral openings 8 at the intersections of slots 6 
provided in the paired disks. If slots 6 have the 
shape of logarithmic spirals whose tangent makes. 
a constant angle of 45° with the radius vector, 
two spirals provided in two adjoining disks always 
cut at right angles, so that, if pins 7 have a 
square cross-section, they are centred and guid 
ed between the four portions of edges of slots 
6 forming together an opening 8 whose outline 
is roughly that of said cross-section. . 
Owing to the motion of pins 7 along slots 6, the 

rotation of disks relatively to their paired disks 
2 causes every rin element 9 to move radially to 
wards the centre or the periphery, by the same 
amount. Moreover, these elements are kept in a 
constant direction relatively to the disks, be 
cause a rotation of pins 7 in openings 8 cannot 
occur owing to the shape of the pins. Rim ele 
ments 9 thus form together an extensible pulley 
rim either for a flat strap or for trapezoidal ones 
if grooves 9a, are provided. The diameter of this 
pulley may be altered by causing anyhow disks 
and 2 to rotate relatively to one another. This 
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rotation may merely be the result of centripetal 
forces exerted by the strap on the elements,. On 
the one hand, and of centrifugal forces exerted on 
rim elementS 9, on the other hand, this causing 
the pulley to automatically adjust according to 
the assigned resistant or driving couple. 
This pulley, although very attractive in prin 

ciple, nevertheless bears numerous disadvan 
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tages. 
If slots 6 are accurately in the shape of loga 

rithmic Spirals, their curvature is variable, So that 
the sides of pin T cannot properly rest on the 
edges of openings 8 in every position of the lat 
ter. 

If, on the contrary, these slots are given a 
circular shape even if it is roughly that of a 
logarithmic Spiral, the intersection angle of two 
slots is no longer constant; hence, pins 7 may get 
jamed in openings 8. Anyway, in order to allow 
sliding, a certain clearance is required, this 
Causing noise and Wear. 
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5. 

up to the tangential point of the rectilinear por 
tion of the strap and the primitive circle of the 
element. . . . , , 
But this solution has the disadvantage to 

pulleys of exaggerated dimensions. . . . . . . . . 
Indeed, assuming, in order to simplify, that the 

pulley comprises six rim elements and that the 
peripheral development of each of them is very, 
nearly a complete circle, it may be easily seen 
in Fig. 10 that the smallest possible radius of the 
pulley is 3r. If it is wanted to have a variation 
of i to 3 between the smallest and the largest 
diameters of the pulley, the diameter of the pulley. 

entail 

at its maximum extension will be 18r, i. e. this 
pulley will be very heavy and clumsy. Anyhow, 
it is easy to see that if the number of elements 
is greater, the minimum diameter, and hence the 
maximum diameter are greater. V- 

It will be shown hereunder that it is possible 
to obtain extensible pulleys with elements whose 
radius of curvature is very nearly the minimum 
allowable radius, these pulleys being liable to be 
reduced down to a radius a little greater than 

15: 

20 

the minimum radius. Indeed, for a rim element . 
9 of given curvature to be utilizable in an exten 
sible pulley according to the invention without 
damage to the strap, it is necessary 
That the tangential plane common to two suc 

cessive rim elements, really touches the circular 
cylindrical portion represented by each of them. 
and not the extension of that cylindrical portion 
outside the element, - - 
That from the point of contact of the strap 

to the point at which that strap tangentially 
leaves the element in question, the arc of the ele 
ment subtended by the strap must be equal to 

2 . . . - 

n being the number of elements in the pulley. 
In other words, these two conditions mean that 

it is necessary that the bending of the strap 
entirely occurs on the cylindrical surface of the 
rim element, i.e., that the strap leaves the rim 
element. 9 on either side tangentially to its cylin 
drical surface, and not around its outer edge. 

If these conditions are not complied with, the 
strap wrapping two consecutive, elements and 
offering, owing to its tension, an intermediate 

50. rectilinear portion, makes a certain angle with 
the tangent at the point of contact with one of 
the elements, this entailing a sudden increase 
in the curvature of the strap around the outer 
edge of the rim element, thus overstraining it. 
On the contrary, these two conditions are com 

plied with if the peripheral development of each. 
of these elements is at least, equal to the arc 

(for the radius of curvature of the element) 
increased by twice the arc (for a radius equal, 
to the distance between the pin of the elements 
and the primitive circle) corresponding to the 
maximum angle a through which its direction 
may vary around its mean position. 
Mean position means the position (B in Fig. 6) 

in which the symmetry plane of each element, 9 
passes through the axis of the pulley, and forms 
with the tie-rod an angle 6 equal to the mean 
of the maximum angle B' and the minimum 
angle 3' made by that tie-rod with the radius. 
passing. through the pin carrying the rim ele 
ment during its displacement between the extreme 
positions. If for instance, 6'=58°, and 6'-50, 
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6. 
the mean position corresponds to B=54 which 
determines a value for the radius of the pulley. 
For this position the rim element will be wedged 
to the tie-rod so that its symmetry plane passes 
through the axis of the pulley. 

It may be proved that by conveniently choosing 
the Wedging of each element 9 relatively to one 
of the tie-rods 6 or 7, the change in direction 
of the elements, in other Words, the angle made 
by the symmetry plane of an element with the 
diametrical plane of the pulley passing through 
pin 7 supporting it, may be reduced to a minimum 
not exceeding in practice a few degrees. . 
:The peripheral development of each of the ele 

ments thus: defined by observation of the condi 
tions of correct operation of the strap, may never 
theless be so great that it assigns a value yet too 
large for the minimum diameter of the pulley, 
i. e. diameter obtained when all elements are 
brought, in contact with each other, owing to 
centripetal motion. . . . 
This fact will be clearly apparent in the descrip 

tion given with reference to Fig. 9 showing a way 
of coping with this disadvantage. . . . . . . 

In that figure, one half of an eightrim element 
pulley has been shown, i.e. four of these elements 
9a, 9b, 9c, 9d. The centres of curvature of these 
elements are located in C1, C2, C3, C4 i. e. the 
radius: Of curvature risfar Superiorito distance di 
between the centre of pins 7 and the primitive 
circle 22 of the pulley. Pins 7 are regularly dis 
tributed over a circle 23 having a variable radius 
equal to R-O-d, R. being the radius, of the primi 
tive circle 22 of the pulley for the considered posi 
tion of the tie-rods and pivots., , , : ' ', · : , 

It is noted in the figure, that elements. 9a . . . . 
9d have been secured to their tie-rods so as to 
be symmetrical, two by two, about the diametrical 
planes 24 bisecting the diametrical planes 25 pass 
ing through pins 7. 
Indeed if elements 9b, and 9c. are considered, 

the first one: is secured to tie-rod 6b, whereas, 
the second one is Secured to tie-rod 7c. The same 
Occurs in the case of the other elements which 
are alternately secured to tie-rods of set 6 and 
of set T. As the two tie-rods 6b and 7 c for 
instance, in the relative rotation of the two 
flanges 0 and remain symmetrical about plane 
24, elements 9b and 9c, will also remain thus in 
every position, if they have been appropriately, 
Wedged relatively to their respective tie-rods, so 
as to fulfill this condition, for any determined: 
position. In practice, their wedging relatively to . 
their respective tie-rod is ensured in such a way 
that, in the position defined as the mean position, 
the plane of symmetry of each of these elements 
9 coincides with the diametrical plane of the 
pulley; passing through the joint axis of the cor 
responding elements. : , : 
The figure is assumed to be drawn for a posi 

tion of... the elements distant from their mean 
position and nearly corresponding to the mini 
mum radius of the pulley. Element 9b, being sym 
metrical with element 9c about plane 24, centre 
of curvature C2 of element 9b is also symmetrical 
with centre of curvature C3 of element 9c, i.e. straight line C2C3 is perpendicular to plane. 24. 
Consequently, the common tangent AB of these 
two elements is parallel and equal to C2C3. 

If the alternation. in securing the elements to 
tie-rods 6 and 7 is kept, centre of curvature C1 
of element 9a is also symmetrical about plane. 24. 
with centre C2 of element 9b; similarly, centre C4. 
is symmetrical with C3, about plane. 24. 

  



2,603,978 
As the strap wraps each element Over an angle 

?=45° 
in the case of an eight element pulley, the link 
ing up tangent DE between elements 9C and 9d. 
for instance, is parallel and equal to C3C4. Hence, 
whatever be the dimension of the pulley, these 
portions of tangent keep the same direction, and 
the shape of the strap. on the pulley is always 
that of a polygon (octagon in the given example) 
C1C2C3C4 . . . whose sides of variable-length have: 
a constant relative direction, two adjacent. Sides 
of that, polygon being linked up by a constant 
radius.arc of a circle subtending an angle of 45. 

- If during the change in dimension of the pull 
ley, angle a (Fig. 6) between the symmetry plane 
of an element and the diametrical plane paSS 
ing through its pin remains small, the Sides of 
the polygon are little different from each other 
and no disturbance of operation is caused for the 
pulley. And this arrangement offers the great 
advantage of reducing the peripheral develop 
ment of each element. :. . ... . ?? : 
Assuming relement 9b has the same direction 

as elements 9a, and 9c which lie on either side 
of it, which practically means that all elements 
are: secured to the set of tie-rods f, for in 
stance. Under these conditions, during a change 
in dimension of the pulley, every element turns 
about: pins. 7 in the same direction. Hence, ele 
ment.9b occupies the position shown by dotted 
lines: 9'b (Fig. 9); and its centre of curvature 
is then in C2. The common tangent A'B' to ele 
ments 9'b and 9c is then equal and parallel to 
C3C'2. But, it may be noticed in the drawing that 
point: A' is virtual, i.e. it does not lie on element 
9b but on its extension. In order to enable the 
strap to tangentially reach element 9"b, i.e. avoid 
bending it on the edge of element 9’b along a 
radius incompatible with its proper operation, 
the peripheral development of each element 
should be increased at least by the length AF. 
It is obvious that this increase in the peripheral. 
development of the elements restricts the possi 
bility of reducing the diameter of the pulley be 
cause of the premature engagement into contact 
of the elements. , , 
On the contrary, with the proposed arrange 

ment of symmetrical direction for two adjoining 
elements; about the diametrical plane 24 bisect 
ing both diametrical planes 25 passing through 
pins, 7, the peripheral development of a rim ele 
ment may remain small even with a radius of 
curvature far greater than the distance between 
the pins and the primitive circle 22 of the pulley. 

It is sufficient, in order to ensure a correct op 
eration of the strap that for the maximum an 
gular variation a of the elements relatively to the 
mean, position, the distance between the two cen 
tres of curvature C2C3 be greater“than that be 
tween: the edges of both elements which are 
moved, apart owing to that symmetrical position 
and that the edges moved nearer owing to it do 
not touchor are justin contact. . . . . . . . . . . . 
The keeping of these two conditions enables 

us to determine the maximum value of the radius, 
of curvature of the rim elements, starting from. 
the maximum angular variation, the minimum 
radius of the pulley and the distance between 
pins 7 of elements 9 and primitive circle. 22. 
Thus, for instance, for an angular variation 

not exceeding '4', a minimum primitive diameter 
of 150 mm., and a distance between the pins and 
the primitive circle equal to 20 mm., the radius. 

10 

15. 

8. 
of curvature of an element, may be equal to 60 
???, 
The peripheral length of the element is: then 

55.7 mm., which corresponds to a Subtended an 
gle at the centre of 53° for that element. 
The radius of curvature: of an element is, in 

that case, three times the distance between a pin 
and the primitive circle of the pulley. 
The proposed arrangement obviously implies, 

an even number of elements. 
What claim is: 
1. An extensible pulley carried by a shaft con 

prising a sleeve adapted to rotate around said 
shaft; two annular flanges coaxial with said: 
shaft and secured to the ends of said sleeve; two 
other flanges coaxial with said shaft and secured 
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to it on either side of said two former flanges; 
pivots parallel to said shaft and secured to each 
of said flanges at circumferentially regularly dis 
tributed points; four sets of tie rods, the tie rods 
of each set being adapted to swivel at one of 
their ends on the pivots of each of said flanges; 
pins parallel to said shaft carried by the other 
end of one tie rod belonging to each set; and rim. 
elements carried by said pins and located around 
the shaft between the sets of tie rods hinged to 
the former fianges. r 

2. An extensible pulley comprising four par 
allel, coaxial flanges, the two outer flanges being. 
fast with one another and the two inner flanges 
being fast with one another and arranged for 
rotation relatively to the two outer flanges; a plu 
rality of tie rods pivotally mounted on each of 
said flanges, the number of tie rods associated. 
with each flange being the same; and a plurality. 
of rim elements arranged for free radial dis 
placement between the two inner flanges, each 
rim element being supported by four correspond 
ing tie rods respectively associated with the four 
fangeS. 

3. An extensible pulley comprising four par 
allel, coaxial flanges, the two outer flanges being 
fast with one another and the two inner flanges 
being fast with one another and arranged for 
rotation relatively to the two outer flanges; a 
plurality of tie rods pivotally mounted on each 
of said flanges along a circle coaxial therewith 
and regularly distributed thereon, the number 
of tie rods associated with each flange being the 
same; and a plurality of rim elements arranged. 
for free radial displacement between the two in 
ner fanges, each rim element being supported by 
four corresponding tie rods respectively associ 
ated with the four flanges. 

4. An extensible pulley comprising four par 
allel, coaxial flanges, the two outer flanges being 
fast with one another and the two inner flanges 
being fast with one another and arranged for 
rotation relatively to the two outer fianges; a 
plurality of tie rods pivotally mounted on each. 
of said flanges through pivots regularly distrib 
uted along a circle coaxial therewith, the corre 
sponding pivots carried on flanges fast with one 
another being coaxial, and all the tie rods as 
sociated with flanges fast with one another hav 
ing the same shape and size, the number of tie 
rods associated with each flange being the same; 
and a plurality of rim elements arranged for free 
radial displacement between the two inner 
flanges, each rim element being supported by 
four corresponding tie rods respectively associ 
ated with the four flanges. 

5. An extensible pulley according to claim 4 
in which the tie-rods are angle-shaped, pivoted 
at one end on the corresponding flanges, and 
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carrying at the other end of the corresponding 
rin elements, the convexity of said angle-shaped 
tie rods being outwardly directed and the inter 
vai between successive pivots associated with 
8. Same flange being Smaller than the length Of 
the pivoted arm of the angle-shaped tie rods. 

6. An extensible pulley comprising four par 
allel, coaxial flanges, the two outer flanges being 
fast with one another and the two inner flanges 
being fast with one another and arranged for 
rotation relatively to the two outer flanges; a 
plurality of tie rods pivotally mounted on each 
of Said flanges, the number of tie rods associ 
ated with each flange being the same; and a 
plurality of rim elements arranged for free ra 
dial displacement between the two inner flanges, 
each rim element being supported by four cor 
responding tie rods respectively associated with 
the four flanges, said rim element being secured 
to the tie rods associated with one of the pairs 
of flanges fast with one another and hingedly 

O 

O 
connected to the tie rods associated with the 
other pair of flanges fast with one another, each 
rim element having a substantially cylindrical 
operative Surface the radius of curvature of 
Which is at least equal to the distance between 
the support axis of the rim element and the en 
velope cylinder of all the rim elements. 

EDMONDE. J. GAÏSSET. 
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